Opposing effects of glucocorticoids on beta(3)-adrenergic receptor expression in HIB-1B brown adipocytes.
Glucocorticoids (GC) have been reported to promptly repress beta(3)-adrenergic receptor (beta(3)-AR) gene transcription in a white adipose tissue cell line. However, the effect of these hormones on beta(3)-AR expression in brown adipose tissue in vivo suggests a more complex mechanism of action. To avoid potential in vivo confounding variables, we investigated the effect of GC on the beta(3)-AR of HIB-1B brown adipocytes. While beta(3)-AR mRNA had same rapid turnover as in white fat cells, 1.5-2 h, the time course of its descent following dexamethasone was complex. A rapid initial descent beta(3)-AR mRNA with t(1/2) approximately 1.6 h was consistent with a prompt, complete inhibition of transcription. Such rapid initial phase was followed approximately 2 h later by a plateau or even an increase of beta(3)-AR mRNA, to descend thereafter following a slower single exponential (t(1/2) approximately 10 h). The change in the time course was abrogated by cycloheximide, and was not due to dexamethasone degradation or stabilization of beta(3)-AR mRNA at later times after dexamethasone. In vivo, a sufficiently large dose of dexamethasone was associated with a transient approximately 70% reduction of brown adipose tissue beta(3)-AR mRNA by 4 h and full recovery by 24 h. These findings suggest that GC have two opposing effects on beta(3)-AR gene expression: they rapidly and directly inhibit transcription but also induce a rapidly turned-over protein (C/EBPbeta?) that stimulates gene transcription. The relative magnitude of these two effects may vary explaining apparently discrepant observations.